Fast and direct determination of catechol-3, 6-bis(methyleiminodiacetic acid) prototype in beagle dog plasma using liquid chromatography tandem mass spectrometry: A simplified and high throughput in-vivo method for the metal chelator.
It is usually somewhat difficult to analyze the metal chelators, especially in complex biological matrix, because of the interference of metal ions in both the matrix and analyzing system. In this study, an innovative and simple bioanalytical method was established and validated for the quantification of a newly developed uranium chelator catechol-3, 6-bis (methyleiminodiacetic acid) (CBMIDA) in beagle dog plasma. Different analytical columns and mobile phase were tested for effective chromatography resolution and sensitive and reproducible response of CBMIDA and the internal standard. An Agilent Zorbax SB AQ column was chosen. Excessive peak tailing, peak asymmetry, low recovery, and poor reproducibility, which are generally observed in chromatographic analysis of metal chelators, were overcome by the use of a pulse gradient method and addition of ethylene diamine tetraacetic acid (EDTA) to the mobile phase at 8 μg mL-1, enabling good peak shape, low matrix interference, high precision and good linearity for CBMIDA quantification in beagle dog plasma. Plasma sample pretreatment was performed by a simple, high throughput protein precipitation step with 2.5 mM EDTA methanol solution in a 96-well protein precipitation plate without complexing with the metal ions, and the sample was directly analyzed by electrospray ionization mass spectrometry. By shifting the analysis target from the metal complex to metal chelator itself, the method has an advantage over the existing method for determination of EDTA and diethylenetriaminepentaacetic acid owing to increased sample throughput and apparent simplicity. The assay was validated in accordance with the United States Food and Drug Administration guidelines and successfully applied to the pharmacokinetic study of CBMIDA in beagles after intramuscular injection of CBMIDA at different doses. The method was sensitive enough for the detection of CBMIDA concentration at 4 elimination half-times. The experimental strategies presented herein may be helpful for the measurement of other radionuclide chelators in biological matrices.